To survey the prevalence of Toxoplasma gondii and other parasites in cats using the sucrose flotation method, fecal samples were collected from stray cats in Chiba Prefecture (outside Chiba City) and Chiba City from December 1998 to December 1999. T gondii oocysts were detected in only one of 326 cats examined (0.3%), while 13.4% of the cat sera (13/97) were serologically positive for anti-T gondii antibodies by the latex agglutination test. However, the antibody titers in these sera were relatively low. The prevalence of protozoa infections in cats was higher in Chiba City area than outside Chiba City. The high prevalence of S. erinaceieuropaei infection in cats was found in the Chiba Prefectural area.
INTRODUCTION
Many animals including humans are known as intermediate or paratenic hosts of Toxoplasma gondii (T gondii). However, of all the hosts of T gondii, cats are the only definitive host that can excrete the environmentally resistant oocysts in feces. Thus, stray cats often contaminate the soil and the environment with excreted oocysts. Environmental contamination with oocysts and eggs of feline intestinal parasites continues to be a significant public health risk. Recently, human congenital toxoplasmosis abnormalities are gradually increased in Japan (Yano et al ., 1997) . Furthermore, attention has been paid to T gondii infections as a reemerging parasitic desease. Although many epidemiological surveys of T gondii infection in cats have been done, very little recent attention has been paid to this subject. Furthermore, only a few reports are published concerning surveys for parasitic infections in cats in the Chiba area, Japan. This study was carried out to determine the prevalence of T gondii infections, and other parasitic infections, in cats of the Chiba area. doses. B 10. A (4R) strain is susceptible to T gondii infection, and T gondii easily from cysts in the mouse brain (Brown et at ., 1995). Eleven weeks after infection, cyst formation in the brain was examined microscopically, and anti-T gondii antibody formation was also examined by latex agglutination testing.
MATERIALS AND METHODS

RESULTS
The cat feces were collected from Chiba Prefectural area and Chiba City area. As shown in Table 1 , noneof the cats tested excreted T gondii oocysts in the Chiba Prefectural area. The prevalence of Isospora rivolta and I. felis was 3.5% (7/200) and 5.0% (10/200), respectively. Only 0.5% of the cats were infected with Cryptosporidium and Giardia. Toxocara cati, Spirometra erinaceieuropaei and Ancylostoma tubaeforme infections were detected in 32.5% (65/200), 21.5% (43/200) and 9.5% (19/200) of cats, respectively. On the other hand, in Chiba City area, as shown in Table 1 , one of 126 cats excreted T gondii oocysts. The prevalence of I. revolta and I. felis was 19.0% (24/126) and 14.3% (18/126), respectively. T cati and A. tubaeforme infections were detected in 34.1% (43/126) and 17.5% (22/ 126) of cats, respectively. However, S. erinaceieuropaei infection rate was low at 0.8% (1/126).
To identify the T gondii species, oocysts with a size of 10-11 j.im in diameter from the cat feces were inoculated into mice and examined for cyst formation in the brain (Hammondia hammondi also excreted a similar size of oocysts with T gondii as in cat feces. However, they do not from cysts in mouse brain; Tabros and Laarman, 1982). As shown in Table 2 , in mice infected with 6 or 12 oocysts, cysts developed in the brain. However, mice infected with 30 or more oocysts died at 2 or 7 weeks after infection. High antibody titers against T gondii were also detected by latex agglutination test (Table 2) . Furthermore, when these oocysts were given orally to mice, they formed cysts in the brain (Table 2) . Thus, these oocysts isolated from cat feces were identified as T gondii oocysts.
Despite the results of the sucrose flotation methods, Table 1 Prevalence of interestinal parasites in cats in Chiba area examined by sucrose flotation techique Table 2 Infection study of Toxoplasma gondii oocysts found in cats by using mice more than 60% of the cats in Chiba area were infected with any of the parasites. The prevalence of protozoan parasites in cats was higher in Chiba City than outside the city. On the other hand, the rate of S. erinaseieuropaei infection was higher in Chiba Prefectural area. Seasonal differneces in parasite infection rates were not found in each areas. Latex agglutination testing to detect anti-T gondii antibodies was also performed on the sera of 97 cats in Chiba City. As shown in Table 3 , 13 .4% of the cats tested positive. The positive rates were higher in adult cats (18.9%) than in kittens (6.8%).
DISCUSSION
This study described the prevalence of T gondii and other parasites in cats in Chiba Prefectural area and Chiba City area. T gondii oocysts were isolated from one of 326 (0.3%) feline feces examined.
It was reported that the prevalence of oocyst shedding in Japanese stray cats was low, at less than 2% (Ito et al ., 1974; Yamaura et al ., 1975; Shimura et al ., 1978) . Since the period of oocyst excretion in the feces is so short, i.e. 1 to 3 weeks in experimentally infected cats (Dubey and Frenkel, 1974) , the oocyst shedding cats may be found at such a low prevalence. The oocyst shedding in cats may be affected by several factors such as immune status, age and breed (Dubey, 1995) .
These factors may influence the low oocyst shedding prevalence in cats in the Chiba area. In Japanese stray cats, a low isolation rate of T gondii oocysts in feces and a high positive rate of antibodies to T gondii in sera have commonly been observed (Oikawa et al ., 1990) . Also in this study, although only 0.3% of the cat was found to excrete oocysts, the seroprevalence by latex agglutination testing was 13.4%. The seroprevalence for T gondii in Japanese stray cats shows a wide range of variations from 3 to 33% (Japan Small Animal Veterinary Medical Association, 1982). Furthermore, it was reported that the mean seroprevalence for T gondii in Japanese stray cats was 13.9% (Japan Small Animal Veterinary Medical Association, 1982). Even now, the seroprevalence for T gondii in the Chiba area was almost the same as the mean prevalence observed 20 years ago in Japan. The level of antibody titers in Japanese stray cats was relatively high; 5.6% of the positive cats showed more than 1:2,048. In this study, however, none of the 13 serum positive samples showed higher titers than 1:128 by latex agglutination testing. Their titers were relatively low.
Although the prevalence of helminth infections, especially S. erinaceienropaei infection in cats, was higher in Chiba Prefectural area than Chiba City, the prevalence of protozoan infections was higher in Chiba City. The infection rates of Isospora felis and I. revolta were higher, at 17% and 14%, than the rates seen in other areas of Japan; 8.7% and 0.4% in Tokyo (Ito et al ., 1974; Shimura et al ., 1978) , 10% and 5% in Osaka (Iseki et al ., 1974) , 6% and 3% in the Kanto area (Tanaka et al ., 1985) , respectively. These high rates of Isospora infection might be caused by the closed living environment of cats in cities. One T gondii oocyst-shedding cat was also detected in Chiba City area. Since T gondii-infected cats excrete the oocysts up to 108/g feces, and the oocysts can survive for a long time in soil (Jackson and Hatchison, 1989) , this creates a threat to public health.
Further surveys are necessary to examine whether the sand pits in Chiba City area are contaminated with T gondii oocysts. 
